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DESCRIPTION 
PRIMER COMPOSITION FOR COATING 



5 TECHNICAL FIELD 

The present invention relates to a primer composition used 
for coating as an undercoat when a substrate comprising principally 
a polyolefin resin or acrylic resin is coated with a paint. 

10* BACKGROUND ART 

A polyolefin resin which is a polymer of an olefin monomer 
is widely employed in various uses since the polyolefin resin is 
excellent in mechanical properties and chemical resistance, and 
it can easily be subjected to forming at a small cost. Moreover, 

15 the uses of the polyolefin resin are further being expanded with 
global environmental problems in recent years as its background 
since the polyolefin resin is superior in the ease of recycling. 

On the other hand, it is known that the coating or adhesion 
of a paint to the surface of a polyolefin resin molded product is 

20 difficult since the polyolefin resin is nonpolar. Accordingly, 
when coating or adhesion of a paint to the surface of a polyolefin 
resin molded product is carried out, a method has generally been 
adopted in which the surface of the polyolefin resin molded product 
is subjected to a surface treatment such as a plasma treatment, 

25 flame treatment, UV-light irradiation treatment, and chromic acid 
treatment in advance to activate the surface thereby improve the 
adhesion of a paint. 
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However, it makes the coating process complicated, requires 
a large facility expense, and causes a time loss to conduct such 
extra surface treatment. Besides, the method for the surface 
treatment has such an inconvenience as an unevenness in the effect 
5 of the surface treatment is ready to produce by the difference in 
the shape or size of the molded product or by the effect of a pigment 
or additive contained in the polyolefin resin. 

As a method for coating the surface of a polyolefin resin 
without performing the surface treatment described above, a method 

10. is known in which a chlorinated polyolefin having a strong adhesive 
force to a polyolefin resin is used as a primer (a lower layer of 
coating) and an acrylic resin or the like is used as the top coat 
(the upper layer of coating) . For instance, as a paint having a 
good adhesive property to a polyolefin resin, a paint of a resin 

15 composition comprising a chlorinated polyolefin and an acrylic 
copolymer at a ratio of 10 : 90 to 90 : 10 is disclosed in Japanese 
Examined Patent Application, Second Publication No. Sho 63-24 628 
(Japanese Unexamined Patent Application, First Publication No. Sho 
58-176207) . 

20 However, in the paint described above, a chlorine-containing 

compound is used, and thus the use of the paint tends to be avoided 
from an upsurge of interest in environmental problems in recent 
years. Therefore, the demand for a primer composition used for 
coating and containing no chlorine has rapidly been raised in these 

25 days. 

Further, it is lately been required to provide a primer 
composition used for coating and having excellent adhesive 



properties even to such a resin as an acrylic resin in addition 
to a polyolefin resin. 

DISCLOSURE OF INVENTION 
5 An object of the present invention is to provide a primer 

composition for coating having excellent adhesive properties to 
a substrate such as a polyolefin resin and acrylic resin without 
the use of a compound having chlorine atom. 

The aspects of the present invention are concerned with primer 
1CK compositions for coating containing a polymer (A) having a unit 
of a (meth) acrylic ester monomer (a) in which acryloyloxy group 
or methacryloyloxy group is bonded to secondary carbon atom or 
tertiary carbon atom. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows an angular perspective view illustrating a test 
piece used for adhesion peel test. 

FIG. 2 shows an angular perspective view illustrating the 
state of the adhesion peel test. 

20 

BEST MODO FOR CARRYING OUT THE INVENTION 
Now, the best embodiments of the present invention are 
described in detail. 

In the (meth) acrylic ester monomer (a) used in the present 
25 invention, acryloyloxy group (CH 2 =CHC00-) or meth- acryloyloxy 
group (CH 2 =C (CH 3 ) COO-) is bonded to secondary carbon atom or 
tertiary carbon atom. In this connection, "the secondary carbon 
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atom" or "tertiary carbon atom" means a carbon atom bonded to 
optional two or three groups other than hydrogen atom and except 
the acryloyloxy group or methacryloyloxy group. These optional 
groups may be bonded with each other to form a ring. 
5 Further, the term " (meth) acrylic ester" used herein means 

acrylic ester or methacrylic ester. 

The primer composition of the present invention used for 
coating contains a polymer (A) which has a unit of a specific 
(meth) acrylic ester monomer (a). 

ia 

[Polymer (A) ] 

The polymer (A) has at least a unit of a (meth) acrylic ester 
monomer (a) in which acryloyloxy group or methacryloyloxy group 
is bonded to secondary carbon atom or tertiary carbon atom, as 

15 (meth) acrylic ester monomer. 

As the monomer (a) which constitutes a unit of a (meth) acrylic 
ester monomer in which acryloyloxy group or methacryloyloxy group 
is bonded to secondary carbon atom, for example, (meth) acrylic ester 
monomers having an alicyclic hydrocarbon group of a monocyclic 

20 structure or polycyclic structure such as cyclopentyl 
(meth) acrylate, cyclohexyl (meth) acrylate, cycloheptyl 
(meth) acrylate, cyclooctyl (meth) acrylate, 4-t-butylcyclohexyl 
(meth) acrylate, 3, 3, 5- trimethylcyclohexyl (meth) acrylate, 
tricyclodecanyl (meth) acrylate, cyclopentadienyl (meth) acrylate, 

25 isobornyl (meth) acrylate, and adamantyl (meth) acrylate can be 
mentioned. 

These monomers can be used alone or in combination of two or 



more . 

Among these monomers, cyclohexyl (meth) acrylate, 
4-t-butylcyclohexyl (meth) acrylate, 3, 3, 5-trimethylcyclohexyl 
(meth) acrylate, isobornyl (meth) acrylate, and tricyclodecanyl 
(meth) acrylate are preferable from the viewpoint of increased 
availability and adhesive properties to a substrate. Further, 
4-t-butylcyclohexyl (meth) acrylate, 3, 3, 5-trimethylcyclohexyl 
(meth) acrylate, isobornyl (meth) acrylate, and tricyclodecanyl 
(meth) acrylate are especially preferable from the viewpoint of high 

heat resistance and elasticity of a polymer (A) to be obtained. 

As examples of monomer (a) which constitutes a unit of a 
(meth) acrylic ester monomer in which acryloyloxy group or 

methacryloyloxy group is bonded to tertiary carbon atom, 
(meth) acrylic ester monomers having a branched hydrocarbon group 

such as t-butyl (meth) acrylate, t-amyl (meth) acrylate, isopropyl 
(meth) acrylate, dipropylmethyl (meth) acrylate, tripropylmethyl 
(meth) acrylate, diisopropylmethyl (meth) acrylate, 

triisopropylmethyl (meth) crylate, dibutylmethyl (meth) acrylate, 

tributylmethyl (meth) acrylate, diisobutylmethyl (meth) acrylate, 

triisobutylmethyl (meth) acrylate, di-t-butylmethyl 

(meth) acrylate, and tri-t-butylmethyl (meth) acrylate can be 

mentioned. 

These monomers can be used alone or in combination of two or 

more . 

Among these monomers, t-butyl (meth) acrylate and t-amyl 
(meth) acrylate are preferable from the viewpoint of increased 
availability and coating workability, and t-butyl (meth) acrylate 



is especially desirable. 

The polymer (A) may contain a unit of a (meth) acrylic ester 
monomer (a) in which acryloyloxy group or methacryloyloxy group 
is bonded to secondary carbon atom and another unit of a 
(meth) acrylic ester monomer (a) in which acryloyloxy group or 
methacryloyloxy group is bonded to tertiary carbon atom. In this 
case, while the ratio of the unit of the former monomer (a) to the 
unit of the latter monomer (a) may be selected optionally in a 
suitable manner in accordance with performances required for the 
polymer (A) to be obtained, it is preferable that the amount of 
the unit of the (meth) acrylic ester monomer (a) in which acryloyloxy 
group or methacryloyloxy group is bonded to secondary carbon atom 
is more than 50 % by mass. 

Further, the polymer (A) may be a copolymer having a unit of 
another monomer (b) different from a unit of the monomer (a), in 
addition to the unit of the monomer (a) . 

Such polymer (A) can be obtained by copolymerizing the monomer 
(a) with another monomer (b) copolymerizable therewith. 

The monomer (b) is not particularly limited as long as it is 
a monomer different from the monomer (a) and copolymerizable with 
the monomer (a). As the monomer (b) , for example, (meth) acrylic 
esters such as methyl methacrylate (MMA) , methyl acrylate (MA) , 
ethyl (meth) acrylate, n-propyl (meth) acrylate, n-butyl 
(meth) acrylate, isobutyl (meth) acrylate, isoamyl (meth) acrylate, 
lauryl (meth) acrylate, dodecyl (meth) acrylate, benzyl 
(meth) acrylate, and 2-ethylhexyl (meth) acrylate; branched or 
linear olefins such as ethylene, propylene, 1-butene, 2-butene, 



1-pentene, 3-methyl-l-butene, 1-hexene, 4-methyl-l-pentene, 
3-methyl-l-pentene, 1-octene, l-decene f 1-dodecene, 1-tetradecene, 
1-hexadecene, 1-octadecene, and 1-eicosene; cyclic olefins such 
as cyclopentene, cycloheptene, norbornene, 5-methyl-2-norbornene, 
5 tetracyclododecene, and 2-methyl-l, 4, 5, 8-dimethano-l , 2, 3, 4, 
4a, 5, 8, 8a-octahydronaphthalene; a, j3 -unsaturated carboxylic 
acids such as methacrylc acid, acrylic acid, maleic acid, fumaric 
acid, itaconic acid, maleic anhydride, itaconic anhydride, and 
bicyclo[2. 2. 1 ] -5-heptene-2 , 3-dicarboxylic anhydride; 

lO maleimides such as N-phenylmaleimde, N-cyclohexylmaleimide, and 
N-t-butylmaleimide; vinyl esters such as vinyl caprate, vinyl 
laurate, vinyl stearate, and vinyl trif luoroacetate ; dienes such 
as butadiene, isoprene, 4-methyl-l, 3-pentadiene, and 1, 
3-pentadiene; nitrogen-containing monomers such as 

15 (meth) acrylamide, (meth) acrylonitrile, diacetone acrylamide, and 
dimethylaminoethyl metacrylate; epoxy group-containing monomers 
such as allyl glycidyl ether, glycidyl acrylate, and glycidyl 
methacrylate; and aromatic vinyl compounds such as styrene and mono- 
or polyalkylstyrenes such as o-methylstyrene, m-methylstyrene, 

20 p-methylstyrene, and o, p-dimethylstyrene can be mentioned. 

In addition to the compounds mentioned above, monomers having 
hydroxy group in the molecule are particularly preferable for the 
purpose of imparting good adhesive properties to a paint to be coated 
thereon as well as a high pigment dispersibility , to a primer 

25 composition. Such monomers are not particularly limited as long 
as they have hydroxy group in the molecule. As such monomers, for 
example, various (meth) acrylic esters, having hydroxy group, such 



as 2-hydroxyethyl (meth) acrylate, 2-hydroxypropyl (meth) acrylate, 
3-hydroxypropyl (meth) acrylate, 2-hydroxybutyl (meth) acrylate, 
3-hydroxybutyl (meth) acrylate, 4-hydroxybutyl (meth) acrylate, 
3-chloro-2- hydroxypropyl (meth) acrylate, polyethylene glycol 
5 (meth) acrylate, polypropylene glycol (meth) acrylate, PLACCEL FM 
or FA (produced by Daicel Chemical Industries, Ltd.; caprolactone 
adduct monomer), trade name: FM-1 or FM-2 (produced by Daicel 
Chemical Industries, Ltd.; adduct of 2-hydroxyethyl methacrylate 
with one or two molecules of a -caprolactones) , and CHDMMA (produced 

10- by Nippon Kasei Chemical Co., Ltd.; 1, 4-cyclohexanedimethanol 
acrylate) can be mentioned. 

Among the monomers (b) , (meth) acrylic esters and monomers 
having hydroxy group in the molecule are preferable from the 
viewpoint of increased availability, adhesive properties to a 

15 polyolefin substrate, and adhesive properties to a paint applied 
thereon, and especially, methyl (meth) acrylate, n-butyl 
(meth) acrylate, lauryl (meth) acrylate, dodecyl (meth) acrylate, 
staryl (meth) acrylate, glycidyl (meth) acrylate, (meth) acrylic 
acid, 2-hydroxyethyl (meth) acrylate, 2-hydroxypropyl (meth)- 

20 acrylate, 3-hydroxypropyl (meth) acrylate, 4-hydroxybutyl 
(meth) acrylate, FM-1 or FM-2, and CHDMMA are preferable. 

The monomers (b) can be used alone or in combination of two 
or more . 

When the polymer (A) is a copolymer having a unit of the monomer 
25 (a) and a unit of the monomer (b) , the polymer (A) may have any 
type of polymer structure like the polymer structure in a random 
copolymer, graft copolymer, or block copolymer. However, the 



polymer (A) preferably has a number average molecular weight of 
5,000 to 500,000, and more desirably 10,000 to 300,000 from the 
viewpoint of coating workability of a primer composition to be 
obtained, and strength and shape maintenance of a film formed. 
5 The content of the unit of the monomer (a) in the polymer (A) 

is preferably 30 to 99 % by mass, more desirably 30 to 95 % by mass, 
and most preferably 50 to 95 % by mass, from the viewpoint of adhesive 
properties of a primer composition to a substrate and mechanical 
strength of a film formed. The content of the unit of the monomer 

10 (b) is preferably 1 to 70 % by mass, more desirably 5 to 70 % by 
mass, and most preferably 5 to 50 % by mass. 

Further, as the polymer (A) , a polymer having the unit of 
monomer (a) can be used alone, or in combination of two or more 
to form a polymer composition. For instance, it is possible to use 

15 a polymer composition comprising a polymer (A-l) having a unit of 
a monomer (a) and a polymer (A-2) having a unit of another monomer 
(a) which is different from the monomer (a) constituting the polymer 
(A-l) , or to use another polymer composition comprising a polymer 
(A-3) having a unit of a monomer (a) and a copolymer (A-4) having 

20 a units of monomer (a) and monomer (b) . Number average molecular 
weight of the polymers is preferably 5,000 to 500,000 and more 
desirably 10,000 to 300,000 from the viewpoint of the coating 
workability of a primer composition, and the strength and shape 
maintenance of a film formed. 

25 While the amount of the polymer (A) to be blended is suitably 

decided in accordance with desired performances of a primer 
composition to be obtained, it is preferably 30 to 99 % by mass 



based on the amount of the total solid components from the viewpoint 
of adhesive properties to a substrate and a top coat. As used herein, 
"the amounts of the total solid components" means the total of the 
amount of an acrylic type polymer (A) , another polymer (B) described 
5 below, and other solid components described below. The amount of 
the polymer (A) based on the amount of the total solid components 
may be 100 % by mass, that is, another polymer (B) and other solid 
components are not necessary to be contained. 

As a method for preparing a polymer (A) , a known 

10 polymerization method, for example, a radical polymerization such 
as a bulk polymerization, solution polymerization, suspension 
polymerization, and emulsion polymerization, anion polymerization, 
group transfer polymerization (GTP) , and coordination anion 
polymerization can be adopted. 

15 There is no particular limitation in polymerization 

temperature. For instance, the polymerization can be carried out 
at a temperature of -100 to 250°C, preferably 0 to 200°C. 

In addition, a chain transfer agent such as a mercaptan and 
hydrogen may be added to adjust the molecular weight of a polymer 

20 to be obtained. 

When the polymerization is carried out in the presence of a 
radical polymerization initiator, an organic peroxide or azo 
compound can be used as the radical polymerization initiator. 

As specific examples of preferable organic peroxides to be 

25 used as radical polymerization initiator, 2, 4-dichlorobenzoyl 

peroxide, t-butyl peroxypivalate, o-methylbenzoyl peroxide, bis-3, 
5, 5-trimethylhexanoyl peroxide, octanoyl peroxide, 
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t-butyl-peroxy-2-ethylhexanoate, cyclohexanone peroxide, benzoyl 
peroxide, methyl ethyl ketone peroxide, dicumyl peroxide, lauroyl 
peroxide, diisopropylbenzene hydroperoxide, t-butyl hydroperoxide, 
and di-t-butyl peroxide can be mentioned. 
5 On the other hand, as specific examples of azo compounds, 2, 

2' -azobisisobutyronitrile, 2, 2' -azobis (2, 4 -dimethyl - 
valeronitrile) , and 

2,2' -azobis (2 , 4-dimethyl-4-methoxyvaleronitrile can be 
mentioned. 

10 Among these compounds, benzoyl peroxide, 2, 2'- 

azobisisobutyronitrile, 2, 2' -azobis (2, 4-dimethylvaleronitrile, 
and 2, 2' -azobis (2, 4-dimethyl-4-methoxyvaleronitrile are 
preferable. 

These radical polymerization initiators can be used alone or 
15 in combination of two or more. 

The amount of the radical polymerization initiator to be added 
is preferably within the range of 0.0001 to 10 parts by mass based 
on 100 parts by mass of the total monomers used. 

20 [Polymer (B) ] 

For the purpose of improving the adhesive properties, and 
coating performances or workability of a primer composition for 
coating, a polymer (B) may be added, in addition to the polymer 
(A), to produce the primer composition of the present invention. 

25 The polymer (B) is not particularly limited as long as it is 

a polymer comprised of a monomer different from a (meth) acrylic 
ester monomer (a) in which acryloyloxy group or methacryloyloxy 
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group is bonded to secondary carbon atom or tertiary carbon atom. 
As the polymer (B) , for example, a polymer of an aromatic vinyl 
compound such as polystyrene, polymer of (meth) acrylic ester, 
polyester, and polyolefin resin can be mentioned. 
5 Among these polymers, a polymer having a unit of a 

(meth) acrylic ester monomer (c) different from a (meth) acrylic 
ester (a) in which acryloyloxy group or methacryloyloxy group is 
bonded to secondary carbon atom or tertiary carbon atom is 
preferable from the viewpoint of the compatibility with a polymer 

10T (A). As the monomer (c) , while (meth) acrylic esters mentioned 
as a part of the group of the monomer (b) described above can be 
used, methyl methacrylate, n-butyl methacrylate, lauryl 
methacrylate, dodecyl methacrylate, stearyl methacrylate, methyl 
acrylate, n-butyl acrylate, and glycidyl methacrylate are 

15 preferable from the viewpoint of increased availability, and methyl 
methacrylate is especially desirable. The monomer (c) can be used 
alone or in combination of two or more. 

Further, the polymer (B) may be a copolymer having a unit of 
a monomer (c) and a unit of a monomer (d) different from the monomer 

20 (c) . 

The monomer (d) is not particularly limited as long as it is 
a vinyl monomer copolymer izable with a monomer (c) . As the monomer 
(d) , monomers exemplified above as monomer (b) which constitutes 
a polymer (A) can be mentioned as examples. Among them, styrene, 
25 N-phenylmaleimide, N-cyclohexylmaleimide, 1-hexene, 1-octene, and 
1-decene are preferable from the viewpoint of increased 
availability and adhesive properties of a primer composition to 
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a substrate. The monomer (d) can be used alone or in combination 
of two or more. 

While the contents of a unit of monomer (c) and the unit of 
monomer (d) in a polymer (B) are suitably decided according to the 
5 performances of a primer composition, the content of the unit of 
monomer (c) is preferably 30 to 100 % by mass and the content of 
the unit of monomer (d) is preferably 70 to 0 % by mass from the 
viewpoint of adhesive properties of a primer composition to a 
substrate and a top coat. 
1CT Further, as the polymer (B) , a polyolef in resin is also 

preferable from the viewpoint of adhesive properties to a polyolef in 
substrate. 

As specific examples of the polyolef in resin, a crystalline 
polyolefin such as a low-density polyethylene, ultra-low-density 

15 polyethylene, super-ultra-low-density polyethylene, linear 
low-density polyethylene, high-density polyethylene, 
ultra-high-molecular-weight polyethylene, and polypropylene, 
ethylene-propylene copolymer, poly (methylpentene) , 
propylene-l-butene copolymer, propylene-ethylene- 1 -but ene 

20 copolymer, copolymer of propylene with an a -olefin having 5 to 12 
carbon atoms, ethylene-noncon j ugated diene copolymer, 
propylene-nonconjugated diene copolymer, ethylene-propyl ene- 
nonconjugated diene copolymer, polybutene, hydrogenated 
conjugated diene-typed elastomer having a block mainly composed 

25 of at least two aromatic vinyl compounds and a polymer block mainly 
composed of at least one conjugated diene compound, more than 80 % 
of the conjugated portions of which diene compound are hydrogenated, 



and a low-crystalline or noncrystalline polyolefins such as an 
ethylene-vinyl acetate copolymer, ethylene-vinyl trimethoxysilane 
copolymer, ethylene-methyl acrylate copolymer, ethylene-ethyl 
acryalte copolymer, and ethylene-methyl methacrylate copolymer can 
5 be mentioned. 

Among these polymers or copolymers, a low-crystalline or 
noncrystalline polyolefin and a conjugated diene-typed elastomer 
are preferable from the viewpoint of the solubility of a polymer 
in a solvent and the adhesive properties of a primer composition, 

10 and an ethylene-propylene copolymer, propylene-l-butene copolymer, 
propylene-ethylene-l-butene copolymer, and hydrogenated 
conjugated diene-typed elastomer having a block mainly composed 
of at least two aromatic vinyl compounds and a polymer block mainly 
composed of at least one conjugated diene compound, more than 80 % 

15 of the conjugated portions of which diene compound are hydrogenated, 
are more desirable. 

These polymers or copolymers can be used alone or in 
combination of two or more. 

While the amount of the polymer (B) to be blended, based on 

20 the total amount of solid components, is suitably decided according 
to desired performances of a primer composition, it is preferably 
1 to 70 % by mass from the viewpoint of the adhesive properties 
of a primer composition to a substrate and top coat. 



25 



[Other components] 

. When necessary, several kinds of stabilizers such as an 
antioxidant, UV-light absorber, weathering stabilizer, radiation 



stabilizer, and thermal stabilizer ; a coloring agent such as an 
inorganic pigment, organic pigment, and dye; electrical 
conductivity imparting agent such as a carbon black and ferrite; 
and other solid components or nonsolid components such as an 
5 inorganic filler, lubricant, plasticizer, organic peroxide, 

neutralizing agent, and crosslinking agent can be added to a primer 
composition of the present invention for coating. 

[Solvent] 

lO In order to improve the coating workability of the primer 

composition of the present invention for coating, a solvent in which 
the polymers (A) and (B) , and the other components are soluble is 
preferably added to the primer composition. Also, it is preferable 
to adjust the total concentrations of the polymers (A) and (B) , 

15 and solid components in the primer composition of the present 

invention including the organic solvent, to a value lower than 50 % 
by mass from the viewpoint of handling properties of the 
composition. 

Further, it is permitted to first prepare a primer composition 
20 only from solid components including a polymer (A) and then mix 
the primer composition with an organic solvent to produce a final 
primer composition before it is actually used. 

It is. satisfactory that an organic solvent which can 
preferably be used dissolves the polymer and other components. 
25 Thus, for example, an aromatic hydrocarbon such as toluene, xylene, 
Swasol #1000 (produced by Maruzen Petrochemical Co., Ltd.), 
Sblvesso #100 (produced by Exxon Chemical Co., Ltd.), and Solvesso 
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#150 (produced by Exxon Chemical Co., Ltd.); an alicyclic 
hydrocarbnon such as cyclohexane and methylcyclohexane; a ketone 
such as methyl ethyl ketone, methyl isobutyl ketone, and 
cyclohexanone ; ethyl acetate, n-butyl acetate, propylene glycol 
5 monomethyl ether acetate; an ester such as DBE (produced by Du Pont 
Co., Ltd.); an alcohol such as n-butanol, isopropyl alcohol, and 
cyclohexanol; a glycol type solvent such as ethylene glycol 
monobutyl ether, and propylene glycol monomethyl ether; and an 
aliphatic hydrocarbon such as mineral turpen and ISOPAR E (produced 

10 by Exxon Chemical Co . , Ltd . ) can be mentioned as the organic solvent . 
Among them, an aromatic hydrocarbon, alicyclic hydrocarbon, and 
ester are especially preferable. These solvents can be used alone 
or in combination of two or more. 

The primer composition of the present invention for coating 

15 is formulated as described above, and by adopting such formulation, 
it becomes possible to provide a primer composition used for coating, 
and excellent in the solubility in a solvent and the adhesive 
properties (adhesiveness) to a substrate comprising a polyolefin 
resin or (meth) acrylic resin without using a chlorine-containing 

20 compound. The primer composition of the present invention for 
coating is mild to environment since it does not requires a 
chlorine-containing compound as essential component. 

Coating by using a primer composition of the present invention 
is conducted by a known usual method. For instance, a method in 

25 which a primer composition of the present invention for coating 
is applied by. spraying the primer composition as it is or after 
diluted with an organic solvent on the surface of a substrate by 
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using a spray gun and the like so that the thickness of the dried 
film becomes about 1 to 80 ix m can be mentioned as coating method. 

Also, the primer composition of the present invention for 
coating is effective to improve the adhesiveness of a paint to the 
5 surface of a molded article comprising a polyolef in resin to which 
the adhesive properties of a paint was not good when a conventional 
primer composition was used. As a substrate comprising a 
polyolefin resin, for example, a molded product for the parts of 
automobile and a molded product for household electrical appliances 

10 each comprising a polyolefin resin such as a high-pressure 
polyethylene, moderate- to low-pressure polyethylene, 
polypropylene, poly- 4 -methyl- 1-pentene, polystyrene, 
ethylene-propylene copolymer, ethylene-butene copolymer, and 
propylene-butene copolymer can be mentioned, and the primer 

15 composition of the present invention can preferably be used to these 
molded products. 

Further, the primer composition of the present invention for 
coating can also preferably be used not only to a molded product 
comprising a polyolefin resin but also to a resin plate (or sheet) 

20 comprising an acrylic resin such as a polymethyl methacrylate, a 
molded product comprising a polypropylene and a synthetic rubber, 
and molded product for parts of automobile such as a bumper or molded 
product for household electrical appliance comprising a polyamide 
resin, unsaturated polyester resin, polybutylene terephthalate 

25 resin, or polycarbonate resin. 

In this connection, a molded product to which a coating by 
using a primer composition of the present invention is carried out 



18 

may be a product molded by any known molding method such as an 
injection molding, compression molding, blow molding, extrusion 
molding, and rotational molding. 

5 Examples 

Now, the present invention is described in more detail with 
reference to Synthesis Examples, Examples, and Comparative 
Examples . 

In the Synthesis Examples described below, chemical 
10" compositions and number average molecular weight of the polymers 
synthesized are determined and evaluated by the methods described 
below: 

Chemical composition of polymer: 

Chemical compositions of synthesized polymers were 
15 determined by using ^■H-NMR (produced by Japan Electronics Co. , Ltd. ; 
trade name: JNM-EX270) . 

Number average molecular weight of polymer: 

Number average molecular weights of synthesized polymers were 
determined by using GPC (produced by Waters Corp.; trade name: GPC 
20 150-C) and employing a polymethyl methacrylate as standard. 

In Synthesis Examples 1 to 2 6, polymers included in the group 
of the polymer (A) were synthesized. 
(Synthesis Example 1) 

In a 1 liter flask provided with a condensing tube, 450 parts 
25 by mass of 4-t-butylcyclohexyl mathacrylate and 230 parts by mass 
of toluene were charged, and the atmosphere in the flask was 
substituted with nitrogen gas by bubbling the nitrogen gas. Next, 
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after 6 parts by mass of 2, 2' -azobisisobutyronitrile was added, 
the interior temperature of the flask was raised up to 80°C, and 
the mixture in the flask was maintained at the same temperature 
for 8 hours to complete the polymerization. After 1,000 parts by 
5 mass of toluene was added to the solution of the polymer thus 
obtained to completely dissolve the polymer, it was introduced in 
20,000 parts by mass of methanol, and then the precipitate was 
filtered off to obtain a white solid. After the white solid was 
washed with methanol, it was purified by drying under a reduced 
10 pressure to obtain polymer (A-l) . This polymer had a number average 
molecular weight of 39,000. 

(Synthesis Example 2) 

Synthesis Example 1 was repeated in the same manner with the 
15 exception that 420 parts by mass of 4-t-butylcyclohexyl acrylate 
and 210 parts by mass of toluene were charged, instead of 450 parts 
by mass of 4-t-butylcyclohexyl methacrylate and 230 parts by mass 
of toluene, to obtain polymer (A-2) . This polymer had a number 
average molecular weight of 12,000. 

20 

(Synthesis Example 3) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 350 parts by mass of cyclohexyl methacrylate and 
180 parts by mass of toluene were charged instead of 450 parts by 
25 mass of 4-t-butylcyclohexyl methacrylate and 230 parts by mass of 
toluene to obtain polymer (A-3) . This polymer had a number average 
molecular weight of 35,000. 
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(Synthesis Example 4) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 276 parts by mass of tricyclodecanyl acrylate 
5 (produced by Hitachi Chemical; trade name: FANCRYL 513A) and 120 
parts by mass of toluene were charged instead of 450 parts by mass 
of 4-t-butylcyclohexyl methacrylate and 230 parts by mass of toluene, 
and that the amount of the 2, 2' - azobisisobutyronitrile to be added 
was changed to 3 parts by mass to obtain polymer (A-4 ) . This polymer 
10- had a number average molecular weight of 12,000. 

(Synthesis Example 5) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 450 parts by mass of 4-t-butylcyclohexyl 
15 methacrylate, 210 parts by mass of a mixture of lauryl methacrylate 
and dodecyl mathacrylate (produced by Mitsubishi Rayon Co., Ltd.; 
trade name: Acryester SL) , and 270 parts by mass of tolune were 
charged instead of 450 parts by mass of 4-t-butylcyclohexyl 
methacrylate and 230 parts by mass of toluene to obtain copolymer 
20 (A-5) . 

The copolymer (A-5) thus obtained had a chemical composition 
of 4-t-butycyclohexyl methacrylate/mixture of lauryl methacrylate 
and dodecyl methacrylate = 59/41 (% by mass) . Further, this 
copolymer had a number average molecular weight of 40,000. 

25 

(Synthesis Example 6) 

Synthesis Example 1 was repeated in the same manner with the 
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exception that 450 parts by mass of 4-t-butylcyclohexyl acrylete, 
210 parts by mass of a mixture of lauryl methacrylate and dodecyl 
mathacrylate (produced by Mitsubishi Rayon Co., Ltd.; trade name: 
Acryester SL) , and 270 parts by mass of tolune were charged instead 
5 of 450 parts by mass of 4-t-butylcyclohexyl methacrylate and 230 
parts by mass of toluene to obtain copolymer (A-6) . 

The copolymer (A-6) thus obtained had a chemical composition 
of 4-t-butycyclohexyl acrylate/mixture of lauryl methacrylate and 
dodecyl methacrylate = 64/36 (% by mass) . Further, this copolymer 
10 had a number average molecular weight of 42,000. 

(Synthesis Example 7) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 100 parts by mass of 3, 3, 5-trimethylcyclohexyl 
15 acrylate was charged instead of 450 parts by mass of 4-t- 
butylcyclohexyl methacrylate to obtain polymer (A-7). This 
polymer had a number average molecular weight of 14,000. 

(Synthesis Example 8 ) 

20 Synthesis Example 1 was repeated in the same manner with the 

exception that 360 parts by mass of 4-t-butylcyclohexyl 
methacrylete, 40 parts by mass of methyl methacrylate (MMA) , and 
200 parts by mass of toluene were charged instead of 450 parts by 
mass of 4-t-butylcyclohexyl methacrylate and 230 parts by mass of 

25 toluene to obtain copolymer (A-8) . 

The copolymer (A-8) thus obtained had a chemical composition 
of 4-t-butycyclohexyl methacrylate/MMA = 84/16 (% by mass) . 
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Further, this copolymer had a number average molecular weight of 
39,000. 

(Synthesis Example 9) 
5 Synthesis Example 1 was repeated in the same manner with the 

exception that 320 parts by mass of 4-t-butylcyclohexyl acrylete, 
56 parts by mass of methyl methacrylate (MMA) , 8 parts by mass of 
styrene (St) , 16 parts by mass of dodecyl methacrylate, and 200 
parts by massof toluene were charged instead of 450 parts by mass 

10" of 4-t-butylcyclohexyl methacrylate and 230 parts by mass of toluene 
to obtain copolymer (A-9) . 

The copolymer (A-9) thus obtained had a chemical composition 
of 4-t-butycyclohexyl acrylate/MMA/St/dodecyl methacrylate = 
80/14/4/2 (% by mass). Further, this copolymer had a number average 

15 molecular weight of 41,000. 

(Synthesis Example 10) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 320 parts by mass of 4-t-butylcyclohexyl 

20 methacrylete, 56 parts by mass of methyl methacrylate (MMA), 8 parts 
by mass of styrene (St) , 16 parts by mass of dodecyl methacrylate, 
and 200 parts by mass of toluene were charged instead of 450 parts 
by mass of 4-t-butylcyclohexyl methacrylate and 230 parts by mass 
of toluene to obtain copolymer (A-10) . 

25 The copolymer (A-10) thus obtained had a chemical composition 

of 4-t-butycyclohexyl methacrylate/MMA/St/dodecyl methacrylate = 
80/14/4/2 (% by mass). Further, this copolymer had a number average 
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molecular weight of 38,000. 

(Synthesis Example 11) 

Synthesis Example 1 was repeated in the same manner with the 
5 exception that 420 parts by mass of 3, 5, 5-trimethylcyclohexyl 
methacrylete and 210 parts by mass of toluene were charged instead 
of 450 parts by mass of 4-t-butylcyclohexyl methacrylate and 230 
parts by mass of toluene to obtain copolymer (A-ll) . 

This copolymer had a number average molecular weight of 
10 28,000. 

(Synthesis Example 12) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 450 parts by mass of 3, 5, 5-trimethylcyclohexyl 

15 methacrylete, 210 parts by mass of a mixture of lauryl methacrylate 
and dodecyl methacrylate (produced by Mitsubishi Rayon Co., Ltd.; 
trade name: Acryester SL) , and 270 parts by mass of toluene were 
charged instead of 450 parts by mass of 4-t-butylcyclohexyl 
methacrylate and 230 parts by mass of toluene to obtain copolymer 

20 (A-12) . 

The copolymer (A-12) thus obtained had a chemical composition 
of 3, 5, 5-trimethylcyclohexyl methacrylate/mixture of lauryl 
methacrylate and dodecyl methacrylate = 71/29 (% by mass) . Further, 
this copolymer had a number average molecular weight of 41,000. 

25 

(Synthesis Example 13) 

Synthesis Example 1 was repeated in the same manner with the 



exception that 360 parts by mass of 4-t-butylcyclohexyl acrylate 
and 90 parts by mass of methyl methacrylate (MMA) were charged 
instead of 450 parts by mass of 4-t-butylcyclohexyl methacrylate 
to obtain copolymer (A-13) . 
5 The copolymer (A-13) thus obtained had a chemical composition 

of 4-t-butylcyclohexyl acrylate/MMA = 80/20 (% by mass) . Further, 
this copolymer had a number average molecular weight of 35,000. 

(Synthesis Example 14) 
10 Synthesis Example 1 was repeated in the same manner with the 

exception that 360 parts by mass of 4-t-butylcyclohexyl acrylate 
and 90 parts by mass of n-butyl acrylate (BA) were charged instead 
of 450 parts by mass of 4-t-butylcyclohexyl methacrylate to obtain 
copolymer (A-14) . 

15 The copolymer (A-14) thus obtained had a chemical composition 

of 4-t-butylcyclohexyl acrylate/BA = 80/20 (% by mass) . Further, 
this copolymer had a number average molecular weight of 38,000. 

(Synthesis Example 15) 
20 Synthesis Example 1 was repeated in the same manner with the 

exception that 360 parts by mass of 4-t-butylcyclohexyl acrylate 
and 90 parts by mass of styrene (St) were charged instead of 450 
parts by mass of 4-t-butylcyclohexyl methacrylate to obtain 
copolymer (A-15) . 

25 The copolymer (A-15) thus obtained had a chemical composition 

of 4-t-butylcyclohexyl acrylate/St = 80/20 (% by mass) . Further, 
this copolymer had a number average molecular weight of 36,000. 



(Synthesis Example 16) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 405 parts by mass of 4-t-butylcyclohexyl acrylate 
5 and 4 5 parts by mass of 2-hydroxyethyl acrylate (HEA) were charged 
instead of 450 parts by mass of 4-t-butylcyclohexyl methacrylate 
to obtain copolymer (A-16) . 

The copolymer (A-16) thus obtained had a chemical composition 
of 4-t-butylcyclohexyl acrylate/HEA = 90/10 (% by mass) . Further, 
10- this copolymer had a number average molecular weight of 21,000, 

(Synthesis Example 17) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 360 parts by mass of 4-t-butylcyclohexyl acrylate 
15 and 90 parts by mass of 2-hydroxyethyl acrylate (HEA) were charged 
instead of 450 parts by mass of 4-t-butylcyclohexyl methacrylate 
to obtain copolymer (A-17) . 

The copolymer (A-17) thus obtained had a chemical composition 
of 4-t-butylcyclohexyl acrylate/HEA = 81/19 (% by mass) . Further, 
20 this copolymer had a number average molecular weight of 27, 000 . 

(Synthesis Example 1 8 ) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 405 parts by mass of 4-t-butylcyclohexyl acrylate, 
25 40.5 parts by mass of 2-hydroxyethyl acrylate (HEA) , and 4.5 parts 
by mass of methacrylic acid were charged instead of 450 parts by 
mass of 4-t-butylcyclohexyl methacrylate, to obtain copolymer 



(A-18) . 

The copolymer (A-18) thus obtained had a chemical composition 
of 4-t-butylcyclohexyl acrylate/HEA/methacrylic acid = 90/9/1 (% 
by mass) . Further, this copolymer had a number average molecular 
5 weight of 36,000. 

(Synthesis Example 19) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 405 parts by mass of 4-t-butylcyclohexyl acrylate 
10- and 45 parts by mass of 4-hydroxybutyl acrylate (4HBA) were charged 
instead of 450 parts by mass of 4-t-butylcyclohexyl methacrylate 
to obtain copolymer (A-19) . 

The copolymer (A-19) thus obtained had a chemical composition 
of 4-t-butylcyclohexyl acrylate/4HBA = 90/10 (% by mass) . Further, 
15 this copolymer had a number average molecular weight of 20,000. 

(Synthesis Example 20) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 405 parts by mass of 4-t-butylcyclohexyl acrylate, 
20 40.5 parts by mass of 4-hydroxybutyl acrylate (4HBA) , and 4.5 parts 
by mass of methacrylic acid were charged instead of 450 parts by 
mass of 4-t-butylcyclohexyl methacrylate to obtain copolymer 
(A-20) . 

The copolymer (A-20) thus obtained had a chemical composition 
25 of 4-t-butylcyclohexyl acrylate/4HBA/methacrylic acid = 90/9/1 (% 
by mass) . Further, this copolymer had a number average molecular 
weight of 26, 000 . 
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(Synthesis Example 2 1 ) 

Synthesis Example 1 was repeated in the same manner with the 
exception that 405 parts by mass of 4-t-butylcyclohexyl acrylate 
5 and 4 5 parts by mass of the adduct of 2-hydroxyethyl methacrylate 
with one molecule of z -caprolactone (produced by Daicel Chemical 
Industries Ltd. ; trade name: FM-1) were charged instead of 450 parts 
by mass of 4-t-butylcyclohexyl methacrylate to obtain copolymer 
(A-21) . 

10- The copolymer (A-21) thus obtained had a chemical composition 

of 4-t-butylcyclohexyl acrylate/FM-1 = 90/10 (% by mass). Further, 
this copolymer had a number average molecular weight of 24,000. 

(Synthesis Example 22) 

15 Synthesis Example 1 was repeated in the same manner with the 

exception that 405 parts by mass of 4-t-butylcyclohexyl acrylate 
and 4 5 parts by mass of the adduct of 2-hydroxyethyl methacrylate 
with two molecules of a -caprolactone (produced by Daicel Chemical 
Industries Ltd. ; trade name: FM-2) were charged instead of 450 parts 

20 by mass of 4-t-butylcyclohexyl methacrylate to obtain copolymer 
(A-22) . 

The copolymer (A-22) thus obtained had a chemical composition 
of 4-t-butylcyclohexyl acrylate/FM-2 = 90/10 (% by mass) . Further, 
this copolymer had a number average molecular weight of 21,000. 

25 

(Synthesis Example 23) 

Synthesis Example 1 was repeated in the same manner with the 
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exception that 405 parts by mass of 4-t-butylcyclohexyl acrylate 
and 45 parts by mass of 1, 4-cyclohexanedimethanol acrylate 
(produced by Nippon Kasei Chemical Co., Ltd.; trade name: CHDMMA) 
were charged instead of 450 parts by mass of 4-t- butylcyclohexyl 
5 methacrylate to obtain copolymer (A-23) . 

The copolymer (A-23) thus obtained had a chemical composition 
of 4-t-butylcyclohexyl acrylate/CHDMMA = 90/10 (% by mass) . 
Further, this copolymer had a number average molecular weight of 
30, 000. 

10 

(Synthesis Example 24) 

In a 1 liter flask provided with a condensing tube, 2 2 0 parts 
by mass of t-butyl methacrylate and 110 parts by mass of toluene 
were added, and the atmosphere in the flask was substituted with 

15 nitrogen gas by bubbling the nitrogen gas. Next, after 0.3 part 
by mass of 2, 2' -azobis (2 , 4-dimethyl-4- methoxyvaleronitrile) was 
added, the flask was maintained at room temperature for 24 hours 
to complete the polymerization. After 1,000 parts by mass of 
toluene was further added to the solution of the polymer thus 

20 obtained to completely dissolve the polymer, it was introduced in 
20,000 parts by mass of methanol, and then the precipitate was 
filtered off to obtain a white solid. After the white solid was 
washed with methanol, it was dried under a reduced pressure to obtain 
a purified polymer (A-24). This polymer had a number average 

25 molecular weight of 189,000. 



(Synthesis Example 25) 
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In a 1 liter flask provided with a condensing tube, 220 parts 
by mass of t-butyl methacrylate, 210 parts by mass of lauryl 
methacrylate, and 350 parts by mass of toluene were added, and the 
atmosphere in the flask was substituted with nitrogen gas by 
5 bubbling the nitrogen gas. Next, after 0.3 part by mass of 2, 
2'-azobis(2, 4-dimethyl-4-methoxyvaleronitrile) was added, the 
flask was maintained at room temperature for 24 hours to complete 
the polymerization. After 1,000 parts by mass of toluene was 
further added to the solution of the polymer thus obtained to 
10 completely dissolve the polymer, it was introduced in 20,000 parts 
by mass of methanol, and then the precipitate was filtered off to 
obtain a white solid. After the white solid was washed with methanol, 
it was dried under a reduced pressure to obtain a purified copolymer 
(A-25) . 

15 The copolymer (A-25) thus obtained had a chemical composition 

of t-butyl methacrylate/lauryl methacrylate = 58/42 (mass ratio) . 
Further, this copolymer had a number average molecular weight of 
164, 000. 

20 (Synthesis Example 26) 

In a 1 liter flask provided with a condensing tube, 300 parts 
by mass of 4-t-butylcyclohexyl acrylate, 170 parts by mass of 
1-hexene, and 500 parts by mass of toluene were added, and the 
atmosphere in the flask was substituted with nitrogen gas by 

25 bubbling the nitrogen gas. Next, after 6 parts by mass of 2, 

2 ' -azobisisobutyronitrile was added, the temperature of the mixture 
in the flask was raised, and the interior temperature of the flask 
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was maintained at 80°C for 8 hours to complete the polymerization. 
After 1,000 parts by mass of toluene was further added to the 
solution of the polymer thus obtained to completely dissolve the 
polymer, it was introduced in 20,000 parts by mass of methanol, 
5 and then the precipitate was filtered off to obtain a white solid. 
After the white solid was washed with methanol, it was dried under 
a reduced pressure to obtain a purified copolymer (A-26) . 

The copolymer (A-26) thus obtained had a chemical composition 
of 4-t-butylcyclohexyl acrylate/l-hexene = 84/16 (mass ratio) . 
10- Further, this copolymer had a number average molecular weight of 
14,000. 

(Synthesis Example 27) 

For comparison, Synthesis Example 1 was repeated with the 

15 exception that 420 parts by mass of benzyl methacrylate and 210 
parts by mass of toluene were charged instead of 450 parts by mass 
of 4-t-butylcyclohexyl methacrylate and 230 parts by mass of toluene 
to obtain polymer (E-l) which is not included in the group of polymer 
(A) . The polymer (E-l) had a number average molecular weight of 

20 48,000. 

(Synthesis Example 28) 

For comparison, Synthesis Example 1 was repeated with the 
exception that 420 parts by mass of isobutyl methacrylate and 210 
25 parts by mass of toluene were charged, instead of 450 parts by mass 
of 4-t-butylcyclohexyl methacrylate and 230 parts by mass of toluene 
to obtain polymer (E-2) which is not included in the group of polymer 
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(A) . The polymer (E-2) had a number average molecular weight of 
32,000. 

(Synthesis Example 29) 

For comparison, Synthesis Example 1 was repeated with the 
exception that 420 parts by mass of 2-phenylethyl methacrylate and 
210 parts by mass of toluene were charged instead of 450 parts by 
mass of 4-t-butylcyclohexyl methacrylate and 230 parts by mass of 
toluene to obtain polymer (E-3) which is not included in the group 
of polymer (A) . The polymer (E-3) had a number average molecular 
weight of 42,000. 

Now, in relation to the Examples and Comparative Examples, 
each abbreviation used in Tables 1 to 25 shown below indicates the 
following compound or mixture, respectively: 

PMMA: Acrylic resin (produced by Mitsubishi Rayon Co. , Ltd. ; 
trade name: Acrypet VH) 

MMA/St/dodecyl methacrylate: Copolymer of methyl 
methacrylate/styrene/dodecyl methacrylate = 70/10/20 (% by mass) , 
(number average molecular weight: 50,000) 

PP: Polypropylene (produced by Japan Polychem Corporations- 
trade name: NOVATEC FA3DA) 

EPB: Ethylene-propylene-l-butene copolymer (produced by 
Degussa-HUls Japan; trade name: VESTOPLAST 7 92) 

SEBS : Styrene-ethylene'buthylene-styrene triblock copolymer 
(the ratio of hydrogenated portions in conjugated diene portion 
is 98 %, and the amount of vinyl bond before hydrogenation is 75 %) 
(produced by Asahi Chemical Ind.; trade name: Tuftec H1221) 
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Mixed solvent X: Mixed solvent of toluene/xylene/methyl ethyl 
ketone/Supersol 1500 = 30/30/10/30 (produced by New Japan 
Petrochemical Co., Ltd.; content of C9 aromatic hydrocarbon is 95 % 
by mass) 

5 Mixed solvent Y: Mixed solvent of butyl acetate/cyclohexane 

= 30/70 (% by mass) 

(Evaluation of adhesive properties to substrate) 

In each of the following Examples and Comparative Examples, 
10 adhesive properties of a primer composition to a substrate were 
evaluated by the method as described below. In this connection, 
"parts" shown in the Tables means parts by mass. 

(Examples 1 to 124) 

15 Only one of the polymers (A-l) to (A-26) obtained by Synthesis 

Examples 1 to 26, or one of the polymers (A-l) to (A-26) and another 
polymer (B) were dissolved in a solvent to obtain a primer 
composition for coating, respectively. The type of polymer and 
solvent used, and the amount of each component blended are shown 

20 in Tables 1 to 22. 

A primer composition obtained was applied on a substrate by 
a spray, allowed to stand at room temperature for 15 minutes, and 
then dried in a drier preset at 80°C for 30 minutes to form a coated 
film having a thickness of 30 ym. The film was cut, as it is still 

25 adhered on the surface of the substrate, in such a pattern as that 
of the squares of a "Go" board (1 mm distance, 100 squares), and 
subjected to the evaluation of adhesive properties by determining 
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the degree of adhesion (number of squares remained on the surface 
of the substrate) in a peel test using a Cellophane® tape according 
to JIS K 5400. 

As the substrate, an acrylic resin plate (hereinafter 
5 including the Tables, refereed to as "PMMA substrate") (flat plate 
of 3 mm thickness) prepared by injection molding an "Acrypet VH"® 
(acrylic resin produced by Mitsubishi Rayon Co., Ltd.); or a 
polypropylene resin plate (hereinafter including the Tables, 
referred to as "PP substrate") (flat plate of 3 mm thickness) 
10 prepared by injection molding NOVATEC FA3DA (polypropyrene resin 
produced by Japan Polychem Corporation) was used. 

(Comparative Examples 1 to 15) 

Only one of the polymers (E-l) to (E-3) obtained by Synthesis 

15 Examples 27 to 29, or one of the polymers (E-l) to (E-3) and another 
polymer (B) were dissolved in a solvent to obtain a comparative 
primer composition for coating, respectively. The type of polymer 
and solvent used, the amount of each component blended, and the 
results of the evaluation are shown in Table 23. The method for 

20 applying the comparative primer composition and the method for 
evaluation, and the type of the substrate used were the same as 
those in the Examples described above. 
(Comparative example 16) 

A commercially available acrylic resin (Acrypet VH® produced 

25 by Mitsubishi Rayon Co., Ltd.) was dissolved in toluene so that 
the concentration of the acrylic resin in the toluene becomes 5 % 
by mass to obtain a comparative primer composition. The method for 
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applying the comparative primer composition and the method for 
evaluation, and the type of the substrate used were the same as 
those in the Examples described above. Chemical composition of the 
comparative primer composition and the result of the evaluation 
5 are shown in Table 24. 

(Comparative example 17) 

A commercially available polypropylene (produced by Japan 
Polychem Corporation; trade name: NO VAT EC FA3DA) was dissolved in 

10 xylene so that the concentration of the polypropylene in the xylene 
becomes 5 % by mass to obtain a comparative primer composition. 
The method for applying the comparative primer composition and the 
method for evaluation, and the type of the substrate used were the 
same as those in the Examples described above. Chemical- 

15 composition of the comparative primer composition and the result 
of the evaluation are shown in Table 24. 

Results obtained in the Examples and Comparative Examples 
described above are shown in Tables 1 to 24 in which the total number 
(100) of the squares subjected to peel test and the number of the 

20 squares remained on the surface of a substrate are shown as the 
denominator and numerator, respectively, in the column of adhesive 
properties to substrate, as the results of the evaluation. 

As shown in Tables 1 to 22, in each of Examples 1 to 124 wherein 
a primer composition for coating was prepared by blending, as solid 

25 component, only at least one of the polymers (A-l) to (A-26) having 
a unit of a (meth) acrylic ester monomer (a) in which acryloyloxy 
group or methacryloyloxy group is bonded to secondary carbon atom 



or tertiary carbon atom, or one of the polymers (A-l) to (A-26) 
and another polymer (B) different from the group of the polymer 
(A) are blended, every primer composition obtained exhibited 
excellent adhesive properties to both a PMMA substrate and a PP 
5 substrate. 

In contrast to this result, as shown in Table 23, in each of 
Comparative Examples 1 to 15 wherein a primer composition for 
coating was prepared by blending one of the polymers (E-l) to (E-3) 
instead of a polymer (A) , every composition obtained exhibited 

lfr excellent adhesive properties to a PMMA substrate, but the adhesive 
properties to a PP substrate were utterly poor. 

Besides, as shown in Table 24, in Comparative Example 16 
wherein a primer composition for coating was prepared by dissolving 
an acrylic resin in toluene, the composition exhibited excellent 

15 adhesive properties to a PMMA substrate like in Comparative Examples 
1 to 15, but the adhesive properties to a PP substrate were utterly 
poor. 

Also, as shown in Table 24, in Comparative Example 17 wherein 
a primer composition for coating was prepared by dissolving a 

20 polypropylene in xylene, the composition exhibited excellent 

adhesive properties to a PP substrate, but the adhesive properties 
to a PMMA substrate were utterly poor. 
<Test for evaluating adhesion peel strength> 
(Preparation of test piece) 

25 Polymers obtained in the Synthesis Examples 1 to 2 9 were 

dissolved in toluene so that the concentration of the polymer in 
the toluene becomes 20 % by mass, respectively, to prepare solutions 



used for determining adhesion peel strength. The solutions each 
in an amount of 20 \x L were applied at the center portions of two 
polypropylene substrates (produced by Japan Polychem Corporation; 
trade name: NO VAT EC FA3DA; ISO board; 64 x 12.6 x 6 mm). The 
5 substrates (1, 1) were piled up as shown in FIG. 1 so that the 
substrates are disposed in crosswise relationship (size of adhered 
area (2): 12.6 x 12.6 mm). Then, the substrates were allowed to 
stand under a load of 500 g at room temperature for 15 minutes, 
and then dried in a drier preset at 80°C for 30 minutes to form a 
10- test piece for adhesion peel test. 

(Adhesion peel test) 

Adhesion strength of a primer composition for coating was 
determined by using a Tensilon UTM-1-2500 (produced by Toyo Baldwin 

15 Co., Ltd.) . Specifically, as shown in FIG. 2, the both ends of the 
upper substrate of the adhesion test piece were placed on fixtures 
(3, 3), respectively. Then, a force was applied on the two portions 
of the lower substrate and the adhesion strength at that time was 
determined. Peel rate was preset at 2 mra/min. The test results 

20 are shown in Table 25. 

(Results of adhesion peel test) 

As will be understood from Table 25, the adhesion strength 
of primer compositions containing one of polymers (A-l) to (A-26) 
25 obtained in Synthesis Examples 1 to 26, respectively, to a 

polypropylene substrate was higher than 294 kPa. On the other hand, 
the adhesion strength of the primer compositions containing one 



of the polymers (E-l) to (E-3) obtained in Synthesis Examples 27 
to 29, respectively, to a polypropylene substrate was as remarkably 
low as about 98 kPa. 
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Table 2 
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Adhesive properties 
to substrate 
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MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
20 


(A-2) 
14 


PMMA 
2 


MMA/St/dodecyl 
methacrylate 
4 


Toluene 
80 


100/100 


100/100 



40 



Table 3 





Composition 


Adhesive properties 
to substrate 


Polymer 

(A) 
(parts) 


Polymer 
(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
21 


(A-3) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 

22 


(A-3) 
18 


PMMA 

2 


Toluene 
80 


100/100 


100/100 


Ex. 

23 


(A-3) 
18 


PMMA 
2 


Mixed 

solvent 

X 

80 


100/100 


100/100 


Ex. 
24 


(A-3) 
18 


MMA/St/dodecyl 
methacrylate 

2 


Toluene 
80 


100/100 


100/100 


Ex. 

25 


(A-3) 
16 


PMMA 
2 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 
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Table 4 





Composition 


Adhesive properties 
to substrate 




Polymer 

(A) 
(parts) 


Polymer 

(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 

26 


(A-4) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
27 


(A-4) 
18 


PMMA 
2 


Toluene 
80 


100/100 


100/100 


Ex. 


(A-4) 
18 




PMMA 
2 


Mixed 

solvent 

X 

80 


100/100 


100/100 














kx. 
29 


(A-4) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 

30 


(A-4) 
16 


PMMA 

2 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 
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Table 5 





Composition 


Adhesive properties 
to substrate 


Polymer 

(A) 
(parts) 


Polymer 
(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
31 


(A-5) 
20 




Toluene 
80 


100/100 


100/100 


TP v 

32 


(A-5) 
lo 


PMMA 

2 


Toluene 
80 


100/100 


100/100 


Ex. 


(A-5) 
18 


PMMA 
2 


Mixed 
solvent 

A 

80 


100/100 


100/100 


34 


(A-5) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 

35 


(A-5) 
16 


PMMA 

2 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 
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Table 6 





Composition 


Adhesive properties 
to substrate 




Polymer 

(A) 
(parts) 


Polymer 

(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 

36 


(A-6) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 

37 


(A-6) 
18 


PMMA 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
38 


(A-6) 
18 




PMMA 
2 


Mixed 

solvent 

X 

80 


100/100 


100/100 














Ex. 
39 


(A-6) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
40 


(A-6) 
16 


PMMA 
2 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 
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Table 7 







Composition 




Adhesive properties 
to substrate 




Polymer 


Polymer 


Solvent 


PP sub- 


PMMA 




(A) 


(B) 


(parts) 


strate 


sub- 




(parts) 


(parts) 






strate 


Ex. 


(A-7) 




Toluene 


100/100 


100/100 


41 


20 




80 







Table 8 





Composition 


Adhesive properties 
to substrate 


Polymer 

(A) 
(parts) 


Polymer 
(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
42 


(A-8) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
43 


(A-8) 
18 


PMMA 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
44 


(A-8) 
18 


PMMA 
2 


Mixed 

solvent 

X 

80 


100/100 


100/100 


Ex. 
45 


(A-8) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
46 


(A-8) 
16 


PMMA 
2 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 



Table 9 





Composition 


Adhesive properties 
to substrate 


Polymer 

(A) 
(parts) 


Polymer 
(B) 
(parts) 


Solvent 
(parts ) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
47 


(A- 9) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
48 


(A-9) 
18 


PMMA 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
49 


(A-9) 
18 


PMMA 
2 


Mixed 

solvent 

X 

80 


100/100 


100/100 


Ex. 
50 


(A-9) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
51 


(A-9) 
16 


PMMA 
2 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 
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Table 10 





Composition 


Adhesive properties 
to substrate 


Polymer 

(A) 
(parts) 


Polymer 

(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
52 


( A — 1 fl ^ 

20 




■ 1 ■ /~\ 1 % i y**v v> /*"N 

i oiuene 
80 


1UU/ 1UU 


1UU/ 1UU 


Ex. 

53 


(A-10) 

-L O 


PMMA 

o 
z. 


Toluene 
o u 


100/100 


100/100 


Ex. 
54 


(A-10) 
18 


PMMA 
2 


Mixed 

solvent 

X 

80 


100/100 


100/100 


Ex. 
55 


(A-10) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 

56 


(A-10) 
16 


PMMA 

2 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 
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Table 11 





Composition 


Adhesive properties 
to substrate 




Polymer 

(A) 
(parts ) 


Polymer 
(B) 
(parts ) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 

D / 


(A-ll) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
58 


(A-ll) 
18 


PMMA 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
59 


(A-ll) 

1 Q 




PMMA 
2 


Mixed 

solvent 

X 

80 


100/100 


100/100 


Ex. 
60 


(A-ll) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100. 


100/100 


Ex. 
61 


(A-ll) 
16 


PMMA 

2 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 
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Table 12 





Composition 


Adhesive properties 
to substrate 




Polymer 

(A) 
(parts) 


Polymer 

(B) 
(parts ) 


Solvent 
(parts ) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
62 


20 




• 1 • /— N | 1 ■* 

i oiuene 
80 


1 u u / iUU 


t nn / inn 

IUU/ IUU 


Hi A. 

63 


(A-12) 

1 R 


PMMA 

2 


Toluene 
o u 


100/100 


100/100 


Ex. 
64 


(A-12) 
18 




PMMA 
2 


Mixed 
solvent 

v 

A 

80 


100/100 


100/100 














Ex. 
65 


(A-12) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
66 


(A-12) 
16 


PMMA 

2 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 



Table 13 





Composition 


Adhesive properties 
to substrate 




Polymer 

(A) 
(parts ) 


Polymer 

(B) 
(parts ) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
67 


(A-13) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
68 


(A-14) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
69 


(A-15) 
20 




Toluene 
80 


100/100 


100/100 



Table 14-1 









Composition 




Adhesive 












properties to 












substrate 




Polymer 


Polymer 


Solvent 


PP sub- 


PMMA 




(A) 




(B) 


(parts) 


strate 


sub- 




(parts 


(parts ) 






strate 




(A-16) 




i oiuene 


inn/ 
X U U / 


inn/ 




20 






ft n 

O U 


i nn 


i nn 


7 n 
















(A-16) 


PMMA 




Toluene 


100/ 


100/ 




18 




2 


O u 


100 


100 


71 














Ex 


(A-16) 


MMA/St/dodecyl 


Toluene 


100/ 


100/ 


• 


18 




methacrylate 


80 


100 


100 


72 






2 








Ex 


(A-16) 


PMMA 


MMA/St/ 


Toluene 


100/ 


100/ 




16 




2 


dodecyl 


80 


100 


100 


73 








methacrylate 
2 








Ex 


(A-16) 


(A-2) 




Mixed 


100/ 


100/ 




16 


4 




solvent 


100 


100 


74 1 








Y 














80 






Ex 


(A-16) 


(A-2) 




Mixed 


100/ 


100/ 




10 


10 




solvent 


100 


100 


75 








Y 














80 






Ex 


(A-16) 


(A-2) 




Mixed 


100/ 


100/ 




5 


15 




solvent 


100 


100 


76 








Y 














80 






Ex 


(A-16) 


(A-2) 


SEBS 


Mixed 


100/ 


100/ 




8 


1 


1 


solvent 


100 


100 


77 








Y . 














80 







50 



Table 14-2 





Composition 




Adhesive 












properties to 










substrate 




Polymer 


Polymer 


Solvent 


PP sub- 


PMMA 




(A) 


■(B) 


(parts) 


strate 


sub- 




(parts) 


(parts) 






strate 


Ex. 


(A-16) 


EPB 


Toluene 


100/100 


100/100 


78 


9 


1 


90 






Ex. 


(A-16) 


PB 


Toluene 


100/100 


100/100 


79 


9 


1 


90 






Ex. 


(A-16) 


SEBS 


Mixed 


100/100 


100/100 


80 


7 


3 


solvent Y 
90 







Table 15 





Composition 


Adhesive 
properties to 
substrate 


Polymer 

(A) 
(parts) 


Polymer 
(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 

81 


(A-17) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
82 


(A-17) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
83 


(A-17) 
16 


(A-2) 
4 




Mixed 
solvent Y 
80 


100/100 


100/100 


Ex. 
84 


(A-17) 
8 


(A-2) 
1 


SEBS 
1 


Mixed 
solvent Y 
90 


100/100 


100/100 


Ex. 
85 


(A-17) 
7 


SEBS 
3 


Mixed 
solvent Y 
90 


100/100 


100/100 
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Table 16 





Composition 


Adhesive properties 
to substrate 




Polymer 

(A) 
(parts) 


Polymer 
(B) 
(parts ) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
8 6 


(A-18 ) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
8 7 


(A-18 ) 
7 


SEBS 
3 


Mixed 

solvent 

Y 

90 


100/100 


100/100 



Table 17 





Composition 


Adhesive properties 
to substrate 




Polymer 

(A) 
(parts ) 


Polymer 
. (B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
88 


(A-19) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
89 


(A-19) 
18 


PMMA 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
90 


(A-19) 
16 


PMMA 
2 


MMA/St / 
dodecyl 
meth- 
acrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
91 


(A-19) 
16 


(A-2) 
4 




Toluene 
80 


100/100 


100/100 


Ex. 
92 


(A-19) 
8 


(A-2) 
1 


SEBS 
1 


Toluene 
90 


100/100 


100/100 


Ex. 

93 


(A-19) 
7 


SEBS 
3 


Mixed 
solvent 


100/100 


100/100 












Y 

90 
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Table 18 





Composition 


Adhesive properties 
to substrate 


Polymer 

(A) 
(parts ) 


Polymer 1 

(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
94 


(A-20) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
95 


(A-20) 
18 


PMMA 
2 


Toluene 
80 


100/100 


100/100 


Ex. 

96 


(A-20) 
14 


(A-2) 
6 




Mixed 

solvent 

Y 

80 


100/100 


100/100 


Ex. 
97 


(A-20) 
8 


(A-2) 
1 


SEBS 
1 


Mixed 

solvent 

Y 

90 


100/100 


100/100 


Ex. 

98 


(A-20) 
6 


(A-2) 
3 


SEBS 
1 


Mixed 

solvent 

Y 

90 


100/100 


100/100 


Ex. 
99 


(A-20) 
8 


EPB 
2 


Toluene 
90 


100/100 


100/100 


Ex. 
100 


(A-20) 
7 


SEBS 
3 


Mixed 

solvent 

Y 

90 


100/100 


100/100 



Table 19 





Composition 


Adhesive properties 
to substrate 




Polymer 

(A) 
(parts) 


Polymer 
(B) 
(parts ) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
101 


(A-21) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
102 


(A-21) 
18 


PMMA 

2 


Toluene 
80 


100/100 


100/100 


Ex. 
103 


(A-21) 
18 


MMA/St/ 
dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
104 


(A-21) 
16 


(A-2) 
4 




Mixed 
solvent 

v 

80 


100/100 


100/100 


r_i 2s. . 

105 


(A-21) 
7 


(A-2) 
2 


SEBS 
1 


Mixed 

solvent 

Y 

90 


100/100 


100/100 


Ex. 

106 


(A-21) 
7 


SEBS 
3 


Mixed 
solvent 


100/100 


100/100 










Y 

90 
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Table 20 





Composition 


Adhesive properties 
to substrate 




Polymer 

(A) 
(parts) 


Polymer 

(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
107 


(A-22) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
108 


(A-22) 
18 


PMMA 

2 


Toluene 
80 


100/100 


100/100 


Ex. 
109 


(A-22) 
18 


MMA/St/ 
dodecyl 
methacrylate 

2 


Toluene 
80 


100/100 


100/100 


Ex. 
110 


(A-22) 
16 


(A-2) 
4 




Mixed 

solvent 

Y 

80 


100/100 


100/100 


Ex. 
Ill 


(A-22) 
8 


(A-2) 
1 


SEBS 
1 


Mixed 

solvent 

Y 

90 


100/100 


100/100 


Ex. 
112 


(A-22) 
7 


SEBS 
3 


Mixed 
solvent 


100/100 


100/100 










Y 

90 







Table 21 





Composition 


Adhesive properties 
to substrate 




Polymer 

(A) 
(parts) 


Polymer 

(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 

113 


(A-23) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
114 


(A-23) 
18 


PMMA 

2 


Toluene 
80 


100/100 


100/100 


Ex. 
115 


(A-23) 
18 


MMA/St/ 
dodecyl 

Tno"l"hapr , '\7l a +• a 
J.Ll£2 LlldOl y la Lc 

2 


Toluene 
80 


100/100 


100/100 


Ex. 
116 


(A-23) 
16 


(A-2) 
4 




Mixed 

solvent 

Y 

80 


100/100 


100/100 


Ex. 
117 


(A-23) 
7 


SEBS 
3 


Mixed 
solvent 


100/100 


100/100 










Y 

90 
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Table 22 





Composition 


Adhesive properties 
to substrate 


Polymer 

(A) 
(parts ) 


Polymer 
(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Ex. 
118 


(A-24) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
119 


(A-25) 
20 


— 


Toluene 
80 


100/100 


100/100 


Ex. 
120 


(A-26) 
20 




Toluene 
80 


100/100 


100/100 


Ex. 
121 


(A-26) 
18 


PMMA 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
122 


(A-26) 
18 


PMMA 
2 


Mixed 

solvent 

X 

80 


100/100 


100/100 


Ex. 

123 


(A-26) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 


Ex. 
124 


(A-26) 
16 


PMMA 
2 


MMA/St / 
dodecyl 
methacrylate 
2 


Toluene 
80 


100/100 


100/100 



Table 23-1 





Composition 


Adhesive 
Properties 
to substrate 




Polymer 

(E) 
( parts ) 


Polymer 

(B) 
(parts) 


Solvent 
(parts) 


PP sub- 
strate 


PMMA 
sub- 
strate 


Compar . 
Ex. 1 


(E-1) 
20 




Toluene 
80 


0/100 


100/100 


Ex. 2 


/TP 1 \ 

(E-1) 
18 


PMMA 
2 


Toluene 
80 


0/100 


100/100 


Compar . 

.EjX. O - 


(E-1) 
18 




PMMA 
2 


Mixed 

solvent 

X 

80 


0/100 


100/100 














Compar . 

T v /I 
HjX. 4 


(E-1) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene . 
80 


0/ 100 


100/100 


Ex. 5 


(E-1) 
16 


PMMA 
2 


MMA/St / 
dodecyl 
methacrylate 
2 


Toluene 
80 


0/100 


100/100 


Compar. 
Ex. 6 


(E-2) 
20 




Toluene 
80 


0/100 


100/100 


Ex. 7 


18 


PMMA 
2 


Toluene 
80 


0/ 1UU 


100/ 100 


Compar . 


(E-2) 
18 




PMMA 
2 


Mixed 
solvent 

y 

.A. 

80 


0/100 


100/100 














Compar . 
Ex 9 


(E-2) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


0/100 


100/100 


Compar. 
Ex. 10 


(E-2) 
16 


PMMA 
2 


MMA/St/ 
dodecyl 
methacrylate 
2 


Toluene 
80 


0/100 


100/100 
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Table 23-2 





Composition 


Adhesive 
Properties 
to substrate 




Pol \/m Y~ 
.c ^ x y me J. 

(E) 
(parts) 


Polymer 

(B) 
(parts) 


Solvent 
(parts) 


r r o LIU 

strate 


sub- 
strate 


Compar . 
Ex. 11 


(E-3) 
20 




Toluene 
80 


0/100 


100/100 


Compar . 
Ex. 12 


(E-3) 
18 


PMMA 
2 


Toluene 
80 


0/100 


100/100 


Compar . 
Ex. 13 


(E-3) 
18 




PMMA 
2 


Mixed 

solvent 

X 

80 


0/100 


100/100 














Compar . 
Ex. 14 


(E-3) 
18 


MMA/St/dodecyl 
methacrylate 
2 


Toluene 
80 


0/100 


100/100 


Compar . 
Ex. 15 


(E-3) 
16 


PMMA 
2 


MMA/St/ 
dodecyl 
methacrylate 
2 


Toluene 
80 


0/100 


100/100 



Table 24 





Composition 


Adhesive Properties 
to substrate 


Polymer 
(parts) 


Solvent 
(parts) 


PP 

substrate 


PMMA 

substrate 


Compar . 
Ex. 16 


PMMA* 1 


Toluene 
95 


0/100 


100/100 


Compar . 
Ex. 17 


pp*2 


Xylene 
95 


100/100 


0/100 



*1: "Acrypet VH" produced by Mitsubishi Rayon Co., Ltd. 



*2: " NOVATEC FA3DA" produced by Japan Polychem Corporation 
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Table 25 



(Co; 

polymer 


Composition of (co) polymer 


Adhesive 
strength 
( KPa; 


(A-l) 


4-t-Butylcyclohexyl methacrylate 


294 


(A-2) 


4-t-Butylcyclohexyl acrylate 


1078 


(A-3) 


Cyclohexyl methacrylate 


294 


(A-4) 


Tricyclodecanyl acrylate 


392 


(A-5) 


4-t-Butylcyclohexyl methacrylate/Acryester SL 
= 59/41 


294 


(A-6) 


4-t-Butylcyclohexyl acrylate/Acryester SL = 
64/36 


294 


(A-7) 


3, 5, 5-Trimethylcyclohexyl acrylate 


392 I 


(A-8) 


4-t-Butylcyclohexyl methacrylate/MMA = 84/16 


294 


(A-9) 


4-t-Butylcyclohexyl acrylate /MMA/ St /dodecyl 
methacrylate = 80/14/4/2 


686 


(A-10) 


4-t-Butylcyclohexyl methacrylate/ 
MMA/St/dodecyl methacrylate = 80/14/4/2 


392 


(A-ll) 


3, 5, 5-Trimethylcyclohexyl methacrylate 


294 


(A-12) 


3, 5, 5-Trimethylcyclohexyl methacrylte/ 
Acryester SL = 71/29 


2 94. 


(A-13) 


4-t-Butylcyclohexyl acrylate/MMA = 80/20 


392 


(A-14) 


4-t-Butylcyclohexyl acrylate/BA = 80/20 


490 


(A-15) 


4-t-Butylcyclohexyl acrylate/St = 80/20 


490 


(A-16) 


4-t-Butylcyclohexyl acrylate/HEA = 90/10 


686 


(A-17) 


4-t-Butylcyclohexyl acrylate/HEA = 81/19 


588 


(A-18) 


4-t-Butylcyclohexyl acrylate/HEA/methacrylic 
acid = 90/9/1 


686 


(A-19) 


4-t-Butylcyclohexyl acrylate/4HBA = 90/10 


686 


(A-20) 


4-t-Butylcyclohexyl acrylate/ 4 HBA/methacrylic 
acid = 90/9/1 


686 


(A-21) 


4-t-Butylcyclohexyl acrylate/FM-1 = 90/10 


686 


(R—ZZ ) 


4 -t— Butylcyclonexyl acrylate/FM-z = 90/10 


/84 


\ R— Z J ) 


4 — t— Butylcyclonexyl acrylate/CHDMMA = yu/lU 


o o o 


/ fl — 9 A \ 


4— __ "D 1 1 4- t t 1 m q 4— V~» "3 ~y* \ r ~\ o +~ 

t Diiuyi meLfidcryiaLe 




(A-25) 


t-Butyl methacrylate/lauryl methacrylte = 
58/42 


294 


(A-26) 


4-t-Butylcyclohexyl acrylate/l-hexene = 84/16 


294 


(E-l) 


Benzyl methacrylate 


98 


(E-2) 


Isobutyl methacrylate 


98 


(E-3) 


2-Phenylethyl methacrylate 


98 



INDUSTRIAL APPLICABILITY 
As described above, the primer composition of the present 
invention for coating has an excellent adhesive properties 
(adhesion) to a substrate comprising a polyolefin resin, acrylic 
resin, or the like, and the primer composition is moderate to 
environment since it does not contain chlorine. 



